Development of the yeast Pichia pastoris as a model organism for a genetic and molecular analysis of peroxisome assembly.
We describe the isolation of mutants of the yeast Pichia pastoris that are deficient in peroxisome assembly (pas). These mutants of P. pastoris can be identified solely by their inability to grow on methanol and oleic acid, the utilization of which requires peroxisomal enzymes, and are defined by the absence of normal peroxisomes as judged by electron microscopy and biochemical fractionation experiments. These mutants are the result of genetic defects at single loci and represent at least eight different complementation groups. The isolation of pas mutants of P. pastoris by a simple screen for mutants unable to use methanol and oleic acid represents a significantly more efficient method for identification of pas mutants than is possible in other organisms. To exploit this advantage fully we also developed new reagents for the genetic and molecular manipulation of P. pastoris. These include a set of auxotrophic strains with an essentially wild-type genetic background, plasmids that act as Escherichia coli-P. pastoris shuttle vectors, and genomic DNA libraries for isolation of P. pastoris genes by functional complementation of mutants or by nucleic acid hybridization. The availability of numerous pas mutants and the reagents necessary for their molecular analysis should lead to the isolation and characterization of genes involved in peroxisome assembly.